Contribution of Notch signaling activation to human glioblastoma multiforme.
Because activation of Notch receptors has been suggested to be critical for Ras-mediated transformation, and because many gliomas exhibit deregulated Ras signaling, the authors measured Notch levels and activation in primary samples and cell lines derived from glioblastoma multiforme (GBM) as well as the contribution of Notch pathway activation to astrocytic transformation and growth. Western blot analysis of Notch 1 expression and activation showed that Notch 1 protein was overexpressed and/or activated in Ras-transformed astrocytes, in three of four GBM cell lines, and in four of five primary GBM samples. Expansion of these studies to assess mRNA expression of components of the Notch signaling pathway by cDNA expression array showed that cDNAs encoding components of the Notch signaling pathway, including the Notch ligand Jagged-1, Notch 3, and the downstream targets of Notch (HES1 and HES2), were also overexpressed relative to non-neoplastic brain controls in 23, 71, and 51% of 35 primary GBMs, respectively. Furthermore, inhibition of Notch signaling by genetic or pharmacological means led to selective suppression of the growth and expression of markers of differentiation in cells exhibiting Notch pathway deregulation. Notch activation contributes to Ras-induced transformation of glial cells and to glioma growth, survival, or both and as such may represent a new target for GBM therapy.